Effects of intrauterine growth restriction during late pregnancy on the cell apoptosis and related gene expression in ovine fetal liver.
This study investigated the effect of intrauterine growth restriction (IUGR) during late pregnancy on the cell apoptosis and related gene expression in ovine fetal liver. Eighteen time-mated Mongolian ewes with singleton fetuses were allocated to three groups at d 90 of pregnancy: Restricted Group 1 (RG1, 0.18 MJ ME kg BW-0.75 d-1, n = 6), Restricted Group 2 (RG2, 0.33 MJ ME kg BW-0.75 d-1, n = 6) and a Control Group (CG, ad libitum, 0.67 MJ ME kg BW -0.75 d -1, n = 6). Fetuses were recovered at slaughter on d 140. Fetal liver weight, DNA content and protein/DNA ratio, proliferation index, cytochrome c, activities of Caspase-3, 8, and 9 were examined, along with relative expression of genes related to apoptosis. Fetuses in both restricted groups exhibited decreased BW, hepatic weight, DNA content, and protein/DNA ratio when compared to CG (P < 0.05), as well as reduced proliferation index (P < 0.05). However, the increased numbers of apoptotic cells in fetal liver were observed in both restricted groups (P < 0.05). Fetuses with severe IUGR (RG1) exhibited increased (P < 0.05) activities of Caspase-3, 8, 9, as higher levels of mitochondrial cytochrome c in fetal liver; intermediate changes were found in RG2 fetuses, but the difference were not significant (P > 0.05). Hepatic expression of gene related to apoptosis showed reduced protein 21 (P21), B-cell lymphoma 2 (Bcl-2) and apoptosis antigen 1 ligand (FasL) expression in RG1 and RG2 (P < 0.05). In contrast, the increased hepatic expression of protein 53 (P53), Bcl-2 associated X protein (Bax) and apoptosis antigen 1 (Fas) in both IUGR fetuses were found (P < 0.05). These results indicate that the fetal hepatocyte proliferation were arrested in G1 cell cycle, and the fetal hepatocyte apoptosis was sensitive to the IUGR resulted from maternal undernutrition. The cell apoptosis in IUGR fetal liver were the potential mechanisms for its retarded proliferation and impaired development.